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Reviewer Comments to Author: 

Reiter et al. provides a review on the current state of the data-centric workflows for data analysis tasks 

in biology. The authors touch all aspects of data analysis tasks, not only the workflow systems but also 

the whole ecosystem that contains everything from workflow management systems to data integrity 

and managing computational resources. I generally found the recommendations and the review very 

useful for the community except one point detailed below. 

I understand this manuscript is based on personal experiences as authors acknowledged in their 

summary. However, in my opinion, this review misses important developments in reproducibility that 

are compatible with the main recommendations of the review. 

The authors mention software wrangling as a crucial part in scientific reproducibility assuming that the 

initial data is intact and available. They mention Conda, Singularity, and Docker as methods to manage 

software for reproducibility. However, we see reproducibility as a spectrum. A fully reproducible 

workflow would have the following ingredients assuming the data is available: 1) code and usage 

transparency,  2) installability and 3) reproduction of runtime environment. The authors give reasonable 

recommendations for the code and usage transparency which is mainly making sure that the code is 

documented to the highest quality, and available publicly. Conda, Singularity and Docker remedies the 

installation problem. They make dependencies easily installable in most cases. However, authors  do not 

mention short-comings of these solutions. The main short-coming of those tools is that they don't fully 

satisfy reproduction of the runtime environment if they do so in the case of docker/singularity they do 

this opaquely and are not transparent. It is hard to verify exactly what are the contents of a container. 

Docker recommends use of docker files but they do not necessarily have the version of the software 

that is in the container. It is mostly a collection of commands installing software from package 

managers. Which brings us to the same problems I describe for condo below. These commands often 

include invocations of package managers like Apt (in the case of Debian-derived foundations).  A 

package installed via apt today will *not* be identical to the same package installed a year ago. 

Containers are also harder to maintain if you do not analyze data and develop code on dockerized 

environments exclusively. 

Conda packages, on the other hand, do not provide reproducibility at all. You can get different binaries 

for the same name+version query at different times and there is no way to track which source files of 

dependencies produced that binary. The system environment where the software is built is not isolated. 

During the build, processes have access to other libraries that are not in the package recipe and also 

conda assumes certain low-level packages to be available in all environments. 

In essence, the authors don't mention that *all* the tools they recommend (condo, docker and 

singularity) are completely 



time-dependent.  Some Conda channels provide archives of pre-built 

binaries, yes, but since not all dependencies (beyond the kernel) are 

taken into account at build time you will *not* be able to run these 

binaries without changes on a different system. 

There are package managers like GNU Guix remedies most of these problems and provide the state-of-

the-art reproducibility exemplified by the recent "Ten Years Reproducibility Challenge" 

(https://www.nature.com/articles/d41586-020-02462-7). This package management system is also 

incorporated in snakeMake-based pipelines providing gold-standard reproducibility for multiple NGS 

analysis pipelines (https://academic.oup.com/gigascience/article/7/12/giy123/5114263). 
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